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CEMENTATION OF IRON AND STEEL

It is evident, therefore, that a physico-chemical theoretical study of the
process of cementation, whose final and essential object must be to establish
precise rules for the practical conduct of the industrial process, must establish
first of all thebehavior, either alone or in the presence of the ordinary forms of
compact carbon, of the two classes of carburizing substances just mentioned.
The results of such a study will also furnish practically all the data necessary
for the conduct of the actual processes of cementation for we have already
seen that the action therein of all the other substances present is practically
negligible.

For the case of the hydrocarbons, we may represent schematically the
general reaction to which their carburizing effect on iron is due as follows:

The course of the cementation depends on the velocity of this reaction and
the final conditions of equilibrium of the resulting system. Experiment
has shown that the course and the final state of the general reaction written
above vary within very wide limits, not only with variations in the nature of
the hydrocarbon used but also with the smallest variations in the conditions
(temperature, pressure, composition of the steel, etc.; under which this reac-
tion is effected.

If we except the cases in which we work at very low temperatures, the
reaction schematically indicated above is in reality considerably more com-
plex, because it consists of the aggregate of many analogous reactions and it
is not completely reversible, or, at least, in the system corresponding to the
final equilibrium the components indicated in the second member predomi-
nate enormously. Since we do not usually work at very low temperatures,
because of the consequent slowness of the process, cemented zones of excessively
high carbon content are almost always obtained.

Moreover, even when starting with a pure, chemically definite hydrocar-
bon, the reaction which takes place in reality never has the simplicity of that
schematically written above; thus, for example, the hydrocarbon CTO_a!Hw_22/
indicated in the second member is, in practice, replaced by a mixture of
various hydrocarbons. And the complexity of the phenomenon increases
enormously when, as happens normally in practice, the gas or the vapor used
does not consist of a single, chemically definite hydrocarbon but of a mixture
of various hydrocarbons.

All these cause the general physico-chemical study of the processes of
cementation with hydrocarbons to present enormous difficulties, and lead
to results of great complexity.1

1 For all these reasons we must consider the-assertion of Charpy which I have cited on
p. 55 to be without foundation. We must consider it as certain that, in practice, hydro-
carbons used alone as cements cannot furnish "automatically limited" cementations, in the
sense in which Charpy uses this expression.